Background: Stroke is a brain disorder in blood circulation that occur suddenly and last more than 24 hours, which is one leading cause of death in the world. One of the main risk factors of stroke is diabetes mellitus type 2. One complication is that when thrombosis occurs in the brain causing a stroke. Objective: This study aimed to determine the profile of type 2 diabetes mellitus in patients with acute thrombotic stroke who were treated in the Neurology Department at the Hospital Dr. Soetomo. Methods: Sampling was done with purposive sampling by observing the medical records of patients in the period of January 2014 to December 2015 based on inclusion and exclusion criterias that have been set. Results: Women with a history of type 2 diabetes are more exposed to acute thrombotic stroke; the age group which is most at risk for stroke is between age of 56-60 years; the average duration of DM until the occurence of stroke is 6,54 ± 4,85 years; more than two-thirds of patients come to the hospital when the acute thrombotic stroke occurs with a condition of hyperglycemia; the most common comorbid disease is hypertension; and insulin therapy is the most widely used therapy in acute thrombotic stroke patients with type 2 diabetes. Conclusion: Managing the risk factors of stroke should prolong or prevent the incident of acute thrombotic stroke since most of the patients with type 2 diabetes mellitus came to the hospital with a condition of hyperglycemia and hypertension.
Introduction
Stroke is the circulatory disorders of the brain which is defined as a clinical syndrome of focal or global brain function that occurs suddenly with symptoms that last more than 24 hours or less than 24 hours of patients die, with the primary cause due to disorders of blood circulation of the brain. 1 It is the fifth largest cause of death in the United States that killed nearly 130,000 people each year. 2 In Indonesia, stroke is the number one killer according to the Agency for Health Research and Development Ministry of Health of the Republic of Indonesia. Number of stroke patients are likely to continue to increase every year, not only attacks the elderly, but also experienced by those who are young and productive. Currently Indonesia is the country with the largest number of stroke patients in Asia and around 87% of all strokes are ischemic strokes, which are caused when blood flow to the brain is blocked. 2 Pathological conditions which accompany an individual such as hypertension, diabetes, heart disease, and high cholesterol (dyslipidemia) are major risk factors (the dominant factor) stroke. Diabetes mellitus as one of the main factors is also a disease that is often suffered by many people and has now become a global health problem as well. Nearly 26 million people in the United States about 8% of the population have diabetes, while 79 million people have pre-diabetes, a condition in which blood glucose levels are higher than normal. 3 While in Indonesia, more than 10 million cases of diabetes in 2015. 4 The increase in blood glucose levels that occur in the first 48 hours in patients with acute stroke phase, both diagnosed with diabetes mellitus or not, affect the mortality and morbidity of patients. 5 Diabetes mellitus contributes to approximately one-quarter of all stroke cases and increases the stroke risk by twofold to fivefold. More than 90% of stroke cases are ischemic in nature Diabetes mellitus was also reported as an independent factor of death in patients suffering from stroke. 6 Stroke patients who suffer from diabetes have a higher mortality rate than those without diabetes. 5, 6 Several studies on the relationship of type 2 diabetes mellitus with the incident thrombotic strokes showed that risk factors for diabetes is the dominant factor in thrombotic strokes, but until now there has been no research data on the profile of type 2 diabetes mellitus that increases the risk of stroke because not all diabetic patients will eventually suffer an acute thrombotic stroke.
RESEARCH ARTICLE OPEN ACCESS
Based on the above explanation, author will conduct research on the profile of type 2 diabetes mellitus in patients with acute thrombotic stroke at the RSUD Dr. Soetomo with the aim of knowing the demographic data, duration of diabetes, random blood glucose levels, fasting blood glucose levels, two hours post-prandial blood glucose levels, A1C, comorbidities, and anti-diabetic drugs theraphy that can be undertaken to prevent the patient diabetes mellitus not to fall in stroke complication.
Methods
This is a descriptive observational with cross-sectional study design. This study used purposive sampling technique. The variables of this study consist of demographic data (gender and age); duration of diabetes which is the time (year) after the patient has been diagnosed with type 2 diabetes mellitus until the occurence of stroke attack; random blood glucose levels, fasting blood glucose levels, two hours post-prandial blood glucose levels, and A1C which are tested recently when first entered the hospital; comorbid diseases other than type 2 diabetes mellitus; and anti-diabetic drugs theraphy. The data is collected by observing the medical records of patients in the medical records center of RSUD Dr. Soetomo. The scientific ethical committee of RSUD Dr. Soetomo has approved the study and since this study requires no direct contact with patients, the safety monitoring is done by maintaining the confidentiality of patient data.
Results

Demographic data
Acute thrombotic stroke patients with type 2 diabetes mellitus based on gender and age ( Table 1 ). The most frequent female patients is in the age range of 56-65 years which is 17 patients (26,56%), whereas male patients in this age range are 9 patients (14,06%). The female patients is also more in the age range between 46-55 years with 11 patients (17.19%) than in male patients. While the male patients are more frequent in the range of age <46 years with 2 patients (3.13%) and >65 years with the number of 12 patients (18.75%) than female patients. 
Duration of diabetes
The average duration of type 2 diabetes mellitus in this study is 5.6 ± 4.85 years with a median of 5 years. The duration of type 2 diabetes mellitus shortest to the onset of acute thrombotic stroke in this study lies in 0.16 years or two months, whilst the longest is 20 years. In the division by gender, male patients have a shorter average duration, which is 5.34 ± 4.1 years than the female patients, which is 5.84 ± 5.56 years. The duration of type 2 diabetes based on gender are grouped into three intervals, ≤5 years, 6-10 years and ≥10 years. But in this study, there are 25 patients with unknown duration, so author added an unknown group ( Figure 1 ). Blood glucose levels in patients with acute thrombotic strokes Laboratory data to check the patient's blood glucose levels during an attack of acute thrombotic stroke is divided into four, random blood glucose, fasting blood glucose, two hours post prandial blood glucose, and A1c. (Table 2 ) Based on the results of the study, most patients come to the hospital with hyperglycemia as evidenced by the percentage level of random blood glucose (64.06%), fasting glucose (81.25%), two hours post prandial glucose (68.75%), and A1C (85.94%).
Comorbidity in acute thrombotic stroke patients with type 2 diabetes mellitus
Study results that comorbidity in acute thrombotic stroke patients with type 2 diabetes mellitus are hypertension, decompensatio cordis, acute lung oedema (ALO), old myocardial infarction (OMI), atrial fibrillation, conjunctivitis, asthma, and coronary heart disease (CHD) ( Table 3 ) From some comorbid diagnoses, hypertension is the most frequent comorbid disease with 62 patients (96.88%). While other comorbid diseases are low in frequency. In notation that one patient could be diagnosed with more than 1 comorbid disease. Anti-diabetic drugs use in acute thrombotic stroke patients There are three types of anti-diabetic drugs therapy in the treatment of type 2 diabetes mellitus, oral antidiabetic drugs (OADs), insulin, or a combination of the two therapies. The use of insulin as a therapy is the therapy with the highest percentage of 71.88% (Figure 2) . 
Discussion
This study shows that the sample of female who were diagnosed with acute thrombotic stroke with history of type 2 diabetes mellitus is more than the male. This result is contradictory with a study from Norway showed that among 283 type 2 diabetes mellitus patients with acute ischemic stroke, 179 (63%) patients were male. 7 However, the results of a study in the Journal of the National Center for Health Statistics, the sex of the affected individuals ischemic stroke the first time, found an average incidence of ischemic stroke a lot more female than male. 8 The same result is said by a population-based cohort study in Rancho Bernando states people with diabetes mellitus have a relative risk factor of stroke of 1.8 in men and 2.2 in women. 9 This may be associated with a specific condition, namely unique risk factors where in the condition called gestational diabetes is a condition that is caused by glucose intolerance during pregnancy was first discovered and where the condition of diabetes mellitus may remain after delivery. As for the age, this study found that the most frequent range of age was between 56-65 years with 15 patients (40.62%).
Comparing to the results from Denmark study, conducted in 2004 showed that an increase in ischemic stroke risk factors at age 55-64 10 and according to a Rotterdam Study, the percentage of the age group > 55 years more likely to suffer a stroke compared with the age group of 40-55 years. 11 After the age of 50 years, an appearing tendency that the small cerebral arteries were also affected the process of atherosclerosis. Constriction caused by atherosclerotic plaque can include 80 to 90% of the arterial lumen. 12 Relating between gender and age, the study results showed that the female subjects with age ≤ 65 years are more than men. But after age ≥ 66 years, the male subjects are more than the female. The relative risk of stroke incidence with a history of type 2 diabetes is significantly increased in men with age <55 years and >64 years. Whereas in women, the relative risk increased substantially in the age range 55-64 years. 10 This is slightly different from the results of this study. This may be associated with other risk factors that cause rapid attack of acute thrombotic stroke occurs first, such as hypertension, high lipid levels, body mass index (BMI), and others. A decrease in frequency along with the long duration of type 2 diabetes among men and women signal the occurrence of stroke is more common in the time interval ≤ 5 years based on this research. But the Northern Manhattan study reported that the long suffering from diabetes associated with the incidence of ischemic stroke, compared with non-diabetic patients, long suffering from DM 1.7 times the risk of 0-5 years, 5-10 years of 1.8 times, and ≥10 years of risk 3.2 times. 13 The longer duration of diabetes, the higher the risk of acute stroke. This is presumably because the existence of other factors that accelerate the incidence of stroke in patients with type 2 diabetes, for example, blood glucose levels are steeper in the long term uncontrolled and unhealthy lifestyles, such as smoking. Mentioning that there are 25 patients with unknown duration and based on the results of the study, the levels of HbA1c in unknown group average of ≥6.5%. Gaps in the data of this study was supported by a research from Australia which classified patients with hyperglycemia in the acute phase of stroke into 4 groups: patients who knew that they were with diabetes mellitus; new patients known to suffer from diabetes mellitus at the time; patients with impaired fasting glucose; and unknown underlying disease, also referred to as stress hyperglycemia (reactive hyperglycemia). Between 5-28% of stroke patients have undiagnosed diabetes before. 14 The majority of acute thrombotic stroke patients with a history of type 2 diabetes mellitus come to the hospital with a condition of high blood glucose levels (hyperglycemia). A study from America Heart Association shows the condition of hyperglycemia seen in patients upon hospital admission approximately 2/3 of patients who are diabetic, and approximately 40% in non-diabetic patients, with an overall incidence of hyperglycemia approximately 50% in patients with stroke. 15 Meanwhile, according to a research from Denmark, hyperglycemia occurs in 60% of cases of acute stroke and 12-53% in the case of acute stroke without any previous history of diabetes. 16 By contrast, a study from Indonesia showed a result that only 28,9% patients with acute ischemic stroke came to the hospital with hyperglycemic condition. But it also concludes that normal random blood glucose level shows better improvement and better outcome. 17 There have been no studies that indicate with certainty that hyperglycemia can cause acute thrombotic stroke directly, but there is a theory that explains that hyperglycemia worsens the prognosis of acute stroke. Hyperglycemia may have direct impact on ischemic brain. Although the mechanism is not fully understood, and intracellular accumulation of lactic acidosis in ischemic brain (brain glucose metabolism is produced through anaerobic) can contribute in this regard. Intracellular acidosis supports and accelerates ischemic injury by increasing lipid peroxidation and free radical formation, which allows the accumulation of intracellular calcium, and impair mitochondrial function. Neurotoxic effects of these play an important role in the ischemic penumbra (a region in the brain tissue surrounding the core of the infarcted tissue in which neurons were wounded but still survived). 18 A reduction of 24% in local blood flow caused by hyperglycemia, reduces blood circulation to the ischemic area and causes an ischemic penumbra becomes infarction. 19 The results of this study showed hypertension is the most frequent comorbid illness (96.88%). Note that in this study, dyslipidemia is not included in the inclusion criteria for ruling out the lipid factor in the incidence of acute thrombotic stroke. Study in Northern Kentucky showed that risk factors for ischemic stroke in patients with type 2 diabetes, which are a history of hypertension, history of myocardial infarction, high cholesterol levels, and age <55 years. 20 This indicates with hypertension alone is a strong risk factor to the incidence of stroke with pathophysiological mechanisms of its own. A theory of pathophysiology of diabetes with comorbid hypertension that caused the stroke explains atherosclerotic changes in extracranial and intracranial vessels are caused due to insulin resistance by the cells and hyperinsulinemia which cause diabetes and not due to high glucose levels or other risk factors. 21 Regular insulin was used in blood glucose control during the acute phase of stroke given subcutaneously every 6 hours by means of a sliding scale or continuous intravenous infusion. Management of hyperglycemia in the acute phase of stroke, according to The European Stroke Organization guideline, is when the blood glucose levels ≤ 180 mg / dL insulin were not given, insulin delivery started to be given at blood glucose levels > 180 mg/dL. 22 Diabetic patients controlled with diet and oral hypoglycemic drugs, in the acute phase of stroke require insulin therapy. Similarly, in patients with diabetes mellitus who usually get insulin therapy will require increasing doses of insulin during the acute phase of stroke. The goal for blood glucose level is in a range of 140 mg/dL to 180 mg/dL. 22, 23 However, according to World Journal of Diabetes, intensive glycaemic therapy only reduced long-term risk of hypertension by 24% (HR=0.76; 95%CI: 0.64-0.92). This suggests that standard cardiovascular risk factors gain more importance as glycaemic control improves. 24 There are several weaknesses in this study, which are using secondary datas and there medical records of patients which did not have complete data, so it can not be analyzed. This study also does not use comparative datas (data of diabetic patients without incidence of stroke or data of stroke patients without a history of diabetes) so that the results of the research can not be concluded with certainty.
Conclusion
Managing the risk factors of stroke should prolong or prevent the incident of acute thrombotic stroke since most of the patients with type 2 diabetes mellitus came to the hospital with a condition of hyperglycemia and hypertension. Author expects writing more complete medical records to facilitate the study and further study on the correlation of risk factors for diabetes mellitus type 2 with the incidence of acute thrombotic stroke.
